OsWRKY28, a PAMP-responsive transrepressor, negatively regulates innate immune responses in rice against rice blast fungus.
WRKY transcription factors form a large family of plant-specific transcription factors and participate in plant defense responses either as positive or negative regulators. In this study, we comprehensively analyzed the role of one of the group IIa WRKY transcription factors in rice, OsWRKY28, in the regulation of basal defense responses to a compatible race of the rice blast fungus Magnaporthe oryzae, strain Ina86-137. The expression analyses of the group IIa WRKY transcription factors in rice revealed that OsWRKY28, together with OsWRKY71, exhibit an early-induced expression prior to the late-induced expressions of OsWRKY62 and OsWRKY76. The GFP-OsWRKY28 fusion protein localized mainly in the nuclei of onion epidermal cells, and the maltose-binding protein-fused OsWRKY28 recombinant protein specifically bound to W-box elements. A transient reporter gene assay clearly showed that OsWRKY28 functions as a transcriptional repressor. Overexpression of OsWRKY28 in rice plants resulted in enhanced susceptibility to Ina86-137. Finally, transcriptome analysis revealed that the induction of several defense-related genes in the wild type after Ina86-137 infection was counteracted in OsWRKY28-overexpressing rice plants. These results strongly suggest that OsWRKY28 is a negative regulator of basal defense responses against Ina86-137 and acts as a modulator to maintain the responses at an appropriate level by attenuating the activation of defense-related gene expression levels.